Overexpression in E. coli and purification of the L. pneumophila Lpp2981 protein.
The Lpp2981 gene from Legionella pneumophila, the causative agent of Legionnaire's disease, was cloned into the pMWT7 plasmid. The construct was used to express this gene in Escherichia coli. Five different bacterial strains were tested to overexpress the gene but without success. Sequence analysis revealed a cluster of four rare codons near the 5'-end of the gene. These codons were replaced with those commonly used in E. coli. The mutated Lpp2981 gene was successfully expressed in all the E. coli strains tested. The expressed protein (with an apparent molecular mass of 30 kDa) was collected in the insoluble fraction of the cell lysate, purified as inclusion bodies and functionally reconstituted into liposomes. The highest level of overexpression was obtained in E. coli C0214 after 6 h of induction with isopropyl-β-D-thiogalactopyranoside at 37 °C, yielding 74 mg of purified protein per liter of culture. We conclude that the clustering of rare codons at the 5'-end of the open-reading frame is a critical factor for the heterologous expression of Lpp2981 in E. coli.